Introduction
============

Background
----------

Chronic pain and posttraumatic stress disorder (PTSD) are highly prevalent comorbid conditions in the veteran population and present a challenge for traditional interventions \[[@ref1],[@ref2]\]. Pharmacological options have potential consequences of opioid use disorder and overdose \[[@ref3]\]. The Veterans Affairs (VA)'s Opioid Safety Initiative and the US Department of Health and Human Services 2016 National Pain Strategy prioritize the need for nonpharmacological pain treatment options that leverage self-management \[[@ref4],[@ref5]\].The VA is invested in providing virtual services to improve veteran and family member access to care that promotes self- management and improves patient outcomes. The Veterans Health Administration (VHA) currently views touch-based therapies as interventions requiring professional delivery. Massage costs approximately US \$60/hour \[[@ref6]\], is primarily an out-of-pocket expense, and is often not affordable. Massage is not currently widely available in the VA; however, with the emerging Whole Health initiative, massage and other mind-body modalities will be in increasing demand. Simply put, the VA will not be able to meet the increasing demand for massage services.

Mission Reconnect (MR) provides a potentially low-cost, accessible, and sustainable intervention for veterans in home settings. The need for low-cost interventions to support well-being and optimal functioning among veterans and their families is clear \[[@ref7]\]. Furthermore, the VHA's Secretary for Health's Critical Priorities for Strategic Action identified access, pain management, and putting veterans first to achieve health for veterans. To be responsive to these priorities, the 2016 VA State-of-the-Art Conference and VA Comprehensive Addiction and Recovery Act mandate \[[@ref8]\] indicate VA's commitment to conduct rigorous research to integrate nonpharmacological and complementary and integrative health (CIH) approaches into care at every level, with emphasis on pain management. To support these priorities, the Office of Patient-Centered Care and Cultural Transformations' Whole Health Program provides an innovative approach to integrative care that leverages CIH and family participation. Finally, the Connected Care Office seeks to support self-care management and health care using mobile technology.

Severity of outcomes, cost of care, and initiatives prioritizing access to CIH and whole health care warrant the need for a multidimensional approach, such as MR. The proposed research will advance science by (1) testing a safe self-directed sustainable CIH approach for treating a clinically defined high-risk population of veterans diagnosed with chronic pain and PTSD-related symptoms to improve psychological and physical outcomes, (2) introducing a nonpharmacologic chronic pain management program option for veterans, (3) testing the usefulness of MR as a remotely delivered Internet/mobile program delivered in the users' natural environment, (4) leveraging a partnered approach (eg, spouses or family members) to implementing interventions that address the biopsychosocial aspect of wellness, and (5) conducting longitudinal repeated-measures analyses, which are not common in CIH research.

Impact of Chronic Pain
----------------------

Chronic pain is a highly prevalent condition among veterans (81.5%) \[[@ref1]\]. Musculoskeletal ailments are some of the most frequent reasons that veterans seek care at the VA \[[@ref2]\]. In addition to discomfort and mood and sleep disturbances associated with pain, veterans with chronic pain have a high coprevalence of medical, mental health, and substance use disorders \[[@ref4]\]. Veterans with pain have higher prescribed opioid doses, which is associated with risk of accidental poisoning death and suicide death \[[@ref6]\]. In sum, chronic pain is a high priority area in the VA due to its prevalence and severity of impact on quality of life for veterans and their families.

Compounded Impact of Chronic Pain and Comorbid Posttraumatic Stress Disorder on Outcomes
----------------------------------------------------------------------------------------

We chose to address chronic pain and PTSD due to their prevalence, compounded impact, and their priority in the VA. As many as 70% of veterans with chronic pain treated in the VA have PTSD, and up to 80% of those with PTSD have pain \[[@ref2]\]. Prevalence of PTSD is higher in patients with chronic pain \[[@ref8],[@ref9]\]. Patients with both PTSD and chronic pain generally present with more complicated clinical profiles \[[@ref10]\], and patients with these comorbidities report lower quality of life than their veteran counterparts \[[@ref11]\]. Chronic pain and PTSD are associated with high rates of depression, anxiety, and fatigue \[[@ref12]-[@ref16]\], which detrimentally impact work, social functioning, relationships, independent living, and ability to enjoy life \[[@ref17]-[@ref19]\]. Effectiveness of pharmacotherapy is limited and can result in other negative consequences, such as substance use disorders \[[@ref20]\]. Further, veterans with PTSD receive more frequent and higher-dose opioids for pain diagnoses than veterans without PTSD \[[@ref6]\]. Innovative CIH approaches are needed to help veterans and their families cope with chronic pain and PTSD without the side effects and adverse events associated with pharmacological management \[[@ref21]-[@ref23]\].

Theoretical Mechanisms Connecting Pain and Posttraumatic Stress Disorder
------------------------------------------------------------------------

The biopsychosocial model represents the complex interrelationships between physical, psychological, and social factors \[[@ref24],[@ref25]\]. Within the context of our research, the application of the biopsychosocial model will center around the bidirectional relationship between pain and PTSD. Psychological trauma induces change in biological substrates, which in turn alter pain transduction pathways and pain processing mechanisms in the brain, intensifying pain experience in individuals with PTSD \[[@ref2]\]. Neurologically, PTSD is characterized by hyperactivation of the amygdala and hippocampus, and lower activation and imbalance in the medial prefrontal cortex. The amygdala integrates nociceptive information and plays a dual faciliatory and inhibitory role in the modulation of emotional pain behavior \[[@ref2]\]. Therefore, interventions that ameliorate pain may be expected to reduce symptoms of PTSD \[[@ref26]\] and vice versa \[[@ref2]\]. On the basis of this bidirectional biopsychosocial model, we propose a multidimensional CIH intervention to support positive multifactorial outcomes associated with comorbid chronic pain and PTSD.

Veterans' chronic conditions can affect their families' well-being. In alignment with the biopsychosocial model, we contend the complexity of comorbid chronic pain and PTSD does not end with the veteran. We recognize the critical role of the veteran's family in supporting veterans' well-being. Chronic conditions, such as comorbid pain and PTSD, can have substantial impacts on personal relationships. Studies have linked unhealthy family responses to poorer outcomes in the person with pain \[[@ref27]\]. Maladaptive patterns of interaction may reinforce disability, fear of activity, and dependency in the patient, thereby inhibiting their recovery, rehabilitation, and treatment outcomes. Family members or other support partners may respond in a manner that is solicitous, thereby unintentionally reinforcing the sick role and disabled lifestyle of the person with pain \[[@ref27]\]. Though partners often serve as a protective factor through social support and advocacy, problematic effects of caregiver burden are common \[[@ref28],[@ref29]\]. Family and loved ones' involvement in treatment can help support positive outcomes \[[@ref30]-[@ref32]\].

Partner-Family--Assisted Interventions
--------------------------------------

Including partners-family in treatments has been conceptualized in four ways: (1) partner-assisted interventions, (2) disorder-specific interventions, (3) general therapy, and (4) education-facilitated engagement \[[@ref33],[@ref34]\]. MR qualifies as a partner-family assisted intervention, as MR is not disorder-specific nor a focused couples therapy nor primarily educational. Instead, it involves providing guidance and encouragement to the partners or family members so they can support the veterans' engagement in and experience of MR. The majority of family-partner--focused interventions focus on mental health and couples-family therapy \[[@ref33],[@ref34]\]. MR is unique in its conjoint approach to supporting the veteran through the use of partnered CIH. A veteran-partnered sample participated in a multimodal intervention to address PTSD symptoms using CIH modalities for stress reduction and resource building. Findings indicate significant reduction in PTSD symptoms and benefits to their family members \[[@ref35]\]. Though current research in partner-assisted CIH based programs is limited, these programs hold potential for supporting veterans with chronic conditions and their partners/families.

Introduction of an Innovative Partner-Family--Assisted Complementary and Integrative Health Intervention
--------------------------------------------------------------------------------------------------------

Mission Reconnect (MR) provides a novel CIH approach that supports veterans' symptom management using evidence-based CIH modalities (ie, massage, meditation, positive psychology) presented in a self-paced partner-family--assisted program that can be accessed remotely. MR is distinctive in its:

1.  Approach to treating chronic pain using a nonpharmacological CIH approach to managing chronic pain that has been shown successful in a community-based nonclinically defined cohort \[[@ref36]\].

2.  Use of CIH therapy skills education, which teaches massage techniques as a home-based, interpersonal skill between veterans and their selected partners.

3.  Focus on the relationship dyad as the unit of intervention. The proposed *partner-family--assisted intervention* directly applies the biopsychosocial model, engaging veterans in their natural social contexts rather than relying solely on a clinical setting. Targeting the dyad leverages the natural resources of the relationship---trust, commitment, compassion, and mutual reinforcement of participation.

Complementary and Integrative Health Impact on Pain and Posttraumatic Stress Disorder Outcomes
----------------------------------------------------------------------------------------------

Massage is the most preferred CIH modality of all complementary health approaches, with broad appeal among veterans \[[@ref37]\]. Research indicates 82% of veterans with chronic pain reported use of at least one CIH therapy and nearly all (99%) were willing to try such approaches \[[@ref37]\]. These findings are consistent with military treatment facilities that report CIH is most often used use for pain and mental health conditions \[[@ref38]\]. The preference for massage is intuitive given evidence suggesting the therapeutic benefits of massage including reduction of pain, stress, depressive symptoms, anxiety, and improvement of sleep across diverse populations \[[@ref36],[@ref39]-[@ref43]\]. A 2016 VA evidence-based synthesis report identified 21 high-quality systematic reviews on massage for pain. Findings described potential benefits of massage, but evidence strength is limited due to methods used in reviewed studies \[[@ref44]\]. An independent meta-analysis of randomized controlled trials (RCTs) addressing pain concluded that massage effectively reduced pain compared to sham and active comparators, and improved mood and health-related quality of life compared to active comparators, and concluded that massage is a viable pain management option \[[@ref45]\]. A limited number of massage studies have shown results on PTSD, but many studies have demonstrated results on related symptoms such as anxiety, stress, and depression \[[@ref40],[@ref42],[@ref46]-[@ref48]\].

Though limited research connects the impact of massage on PTSD outcomes, a secondary analysis of four trials with veterans with PTSD suggests that mindfulness-based stress reduction, another MR component, is a viable mechanism of treatment \[[@ref49]\]. Mindfulness reduces pain for veterans with chronic pain \[[@ref50]\] and improves anxiety, depression, and suicidal ideations \[[@ref51]\]. Based on a VA review of the current evidence and best practices, VA/Department of Defense (DOD) PTSD clinical practice guidelines suggest that, although CIH is not indicated as primary treatment, it holds promise to improve wellness and promote recovery \[[@ref52]\]. Even with these clinical guidelines, it is noted that study limitations leave current evidence inconclusive \[[@ref52]\]. Another systematic review of CIH among veterans and military personnel indicated benefits from mind-body modalities; however, the quality of most RCTs was rated poorly \[[@ref53]\]. The evidence base regarding the effectiveness of CIH interventions \[[@ref44]\] for reducing pain and PTSD symptoms in veterans is inconclusive; this study will fill the gap in this area of research \[[@ref54]\]. This project will contribute to the knowledge base of this field of research by using strong methodology related to sample size, contextual specificity of the target population, RCT design, and measurement of long-term outcomes.

Methods
=======

Conceptual Framework
--------------------

In our conceptual model ([Figure 1](#figure1){ref-type="fig"}), deployment impacts on veterans and their families are summarized in the left box while target biopsychosocial outcomes in the boxes on the right are the expected effects of the proposed MR intervention, while controlling for previous and current treatment history (non-MR). MR has potential to provide a critically needed CIH option to manage deployment-related impacts, such as pain symptoms, sleep issues, and relationship issues.

![Conceptual model. CIH: complementary and integrative health; H: hypothesis; MR: Mission Reconnect; PTSD: posttraumatic stress disorder; RQ: research question.](resprot_v8i5e13666_fig1){#figure1}

Hypothesized Mechanisms of Mission Reconnect
--------------------------------------------

The biopsychosocial model was proposed to encourage exploration into categories of human distress that did not neatly fit the physiology-only, biomedical concept of disease and the processes by which disease developed \[[@ref55]\]. The biopsychosocial model supports interdisciplinary programs that combine intervention components at the biological, psychological, and social levels \[[@ref24],[@ref25]\]. MR leverages the mechanisms of action of multiple evidence-based CIH approaches, offering users multiple pathways to achieve clinical benefit. Users can benefit from the discrete therapies themselves but also the synergy of diverse therapies that mutually reinforce each other's effects. The primary modalities taught in MR---cognitive and behavioral approaches such as activation of mindfulness, gratitude and compassion, and massage---have very rich evidence bases for reducing pain and anxiety. Finally, the interpersonal support conferred by collaborative participation in MR makes possible the buffering effects of social support while reinforcing practice activities \[[@ref56]\]. Impacts of MR participation on pain have been demonstrated in both the Phase I and Phase II trials \[[@ref57]\].

Research Design and Methods
---------------------------

This 4-year RCT with one intervention arm and one wait-list control arm will use mixed methods to evaluate the effectiveness and perceived value of the MR program in relation to physical and psychological symptoms, global health, and social outcomes. An underpinning of the MR program is that it is intended to be adjunctive (complementary) to conventional evidence-based modalities for treatment of pain and PTSD (ie, usual care). This is consistent with the previous MR trial conducted in a non-VA setting and different patient population whereby usual care served as the comparator group. Therefore, a waitlist control condition has been selected as the comparator for the proposed trial. This will allow assessment of the MR program above and beyond the effects of usual care being received. In addition, the relatively brief waitlist control period insures that all subjects will ultimately be offered the MR program. We believe this will be an incentive for both recruitment and retention of study subjects for this new recruitment setting. We will test MR using an RCT with concurrent mixed-methods data collection. We will recruit veteran and partner dyads. Study flow for each site is shown in [Figure 2](#figure2){ref-type="fig"}.

Aims 1 and 2 assessment data will be collected from 228 veteran/partner dyads (76 dyads per site, 38 dyads per arm) via a secure project website at baseline, 1, 2, and 4 months to assess primary and secondary outcomes. MR utilization and pain ratings will be assessed weekly for the first 8 weeks of the intervention for the treatment group. This data collection plan will allow assessment of acute changes, rate of change with repeated measures over 2 months and sustained changes.

In Aim 3, a subsample of 42 treatment group dyads (14 per site) will be purposively selected (high- vs low-volume MR use) to participate in telephone interviews to evaluate their experiences using the program. All consenting participants will be randomly assigned in a 1:1 ratio using a permuted variable block design to one of two arms (treatment vs control). Participants will receive study information, instructions on how to complete the online data collection, and contact information in case they experience an adverse event. Participants will provide preferred contact information for data collection reminders.

![Study flow chart. and abbreviation CPRS: Computerized Patient Record System; MR: Mission Reconnect; VSSC: Veterans Health Administration Support Service Center Capital Assets.](resprot_v8i5e13666_fig2){#figure2}

Treatment Arm
-------------

MR is a user-driven, dyadic, self-care management program developed with the National Institute of Mental Health funding (R43/44) for use by veterans and their selected partners, individually or together, to reduce pain and distress and support physical, mental, and relationship health. MR was designed for veterans who face obstacles accessing formal mental health services. It can also be used to complement formal services. MR is a patient-centered intervention, allowing users to determine the pace at which to proceed in each program component.

Mission Reconnect Content
-------------------------

The program provides video and audio instruction in a set of 11 evidence-based wellness activities in three thematic categories: Connecting with Yourself, Connecting with Quiet, and Connecting with Your Partner. All instruction is accessible via the Mission Reconnect website and mobile device apps. Video content totals 91 minutes and was produced by filming 2 days of workshops to teach the practices to veteran/partner dyads. The Program Overview video (54 minutes) introduces the MR instructional sequences accompanied by commentary by workshop participants. Detailed massage instruction is presented in the separate Massage Instruction video (34 minutes) and Massage Video Supplement (3 minutes) addressing use with home furniture. Users are encouraged to give and receive at least one massage per week. Audio content totals 67 minutes and was recorded in studio, with nine instructional audios ranging from 1-22 minutes. Users are encouraged to listen, learn the practices, and then use each technique with or without the guided instruction as they wish.

A *Massage Instruction Booklet* and illustrated *Massage Reminder Handout* are downloadable from the website. A *What if?* feature enables users to access advice on how to apply program techniques in challenging situations such as experiencing problems with sleep, focus, and concentration. Users can submit questions and suggestions for future content through the *What if?* interface. Optional Audios give users choice of audio gender voice. A Resources section provides links to hotlines, Vet centers, and VA facilities.

Users will be instructed to (1) try all the practices at least once during the first 2 weeks, and thereafter (2) do at least one exchange of massage per week with their partner, and (3) practice other methods of their choice at least 3-4 times per week. Dyads will be informed that greater use may result in greater benefit to reinforce practice.

Usual Care Waitlist Control Arm
-------------------------------

For ethical reasons, this study will use a waitlist control arm to ultimately offer all participants exposure to the MR intervention. Partner dyads in the control arm will participate in all assessments like those in the treatment group; however, they will be asked to agree to not access the public website during their participation. Study team will maintain participant engagement with this program through a variety of methods, including email blasts, reminder prompts, and marketing blasts. Wait-list control participants will be instructed to seek advice about treatment from their providers. Other than this initial advice, there will be no attempt by study personnel to influence condition management unless an issue arises (eg, suicidal ideation). The control condition will account for potential temporal effects that occur from passage of time (brief) and expectation effects associated with anticipation of MR participation. While dyad randomization suggests primary physicians will have intervention and control patients in their practices, numerous effectiveness trials have shown there is little spillover of the intervention to usual care patients. The control group will receive access to MR after they complete data collection.

Sampling
--------

We will use a four-step process to purposively recruit study participants ([Figure 2](#figure2){ref-type="fig"}). First, using an Institutional Review Board--approved procedure with a of waiver of consent process; a secondary administrative data query of the *International Classification of Diseases, Ninth and Tenth Revisions* (ICD 9-10) conditions for chronic pain and PTSD will identify a sample pool of veterans in the previous fiscal year. With our access levels and expertise, this process should take 2 weeks. Second, we will confirm approval to recruit from providers using signed letters from veterans' providers. Providers are being notified about study details and will provide recruitment letters to patients for them to follow up with a study team member about participating in the study.

Screening interviews will assess the occurrence of chronic pain (ie, pain for 6 months or more during the prior year) and symptoms of PTSD (ie, diagnosed, treated, or experienced symptoms of PTSD in the past 6 months); assess if they have visual, hearing, or other cognitive impairments; assess for previous diagnosis of moderate or severe traumatic brain injury (TBI); recent history of psychosis; and determine availability of a partner and the dyad's interest in participation. Additional details on pain treatment history, severity and treatments of PTSD symptoms, potential TBI exposure, and recent use of complementary and alternative therapies for pain will be captured from the baseline data collection forms. In tandem, the fourth step (with waiver of consent) will allow chart review if needed for interested potential participants to (1) confirm comorbid conditions (ie, chronic pain and PTSD), (2) determine substance use disorder treatment status, and (3) determine TBI diagnosis and severity to exclude individuals with moderate or severe TBI.

Eligible veterans will be invited to participate after screening, be consented, and receive information to access the data collection site and determine their group assignment. Veterans and their partners will receive separate stipends via mail for their time.

The sample will consist of 152 participants (76 dyads) over approximately 24 months at each site. Women and minorities recruitment numbers will mirror site distribution based on sex and race, as this study is not powered to examine differences by race and sex. We anticipate considerable racial variability due to having three geographically diverse sites with markedly different census profiles. We anticipate a considerable representation of female participants with our invested partnership with a women's physician. This will make a considerable contribution to the knowledge of female veterans which is often lacking in VA studies. Recognizing the potential limitation of this strategy given the inclusion/exclusion criteria we, will also gain Institutional Review Board approval to collaborate with the local Rehabilitation Outcomes Research Section Veteran Engagement Council and co-investigators to recruit veteran participants using other recruitment means such as referrals and advertisements (eg, poster, brochures).

Inclusion criteria for participants will comprise the following: age 18 years or older, English-speaking veterans, and chronic musculoskeletal pain \[[@ref58]\] as initially identified through secondary administrative data query of the ICD-9-10 conditions for chronic pain. In the initial query, musculoskeletal pain is present if the veteran meets either of two validated criteria: (1) ≥2 occurrences of any of targeted musculoskeletal *International Classification of Diseases and Related Health Problems, Ninth Revision, Clinical Modification* (ICD-9-CM) codes "likely to represent chronic pain" identified by Tian et al \[[@ref59]\] recorded at visits separated by at least 30 days within past 6 months; or (2) high impact chronic pain equal to ≥2 occurrences of targeted musculoskeletal ICD-9-CM codes (adapted from Goulet et al \[[@ref4]\]) separated by at least 30 days within the 6 months prior to study recruitment *and* ≥2 pain scores greater ≥4 separated by at least 30 days within past 6 months \[[@ref59]\]. For pain scores, we will use the 0-10 numeric pain rating scale that is routinely collected at the VA. We will count two ICD-9-CM codes or pain scores recorded on the same day as one code/score.

Previous history of PTSD will be present if the veteran has a flag in their medical record indicating confirmed condition by the VA Compensation and Benefits program, has at least two outpatient visits in the year with the primary diagnosis being listed as PTSD (ICD-9-CM code 309.81), and/or had PTSD listed on the problem list. Confirmation of chronic pain for more than 6 months in the past year and diagnosis, treatment, or symptoms of PTSD in the past 6 months will be confirmed by the telephone screening interview and use of the Computerized Patient Record System if needed for further confirmation. To participate in the study, the veteran must also have ability to access and use an electronic platform (eg, mobile device, Internet, DVD) for MR delivery, with a willing partner to participate in the study and MR program.

Exclusion criteria will include the following: moderate to severe TBI; diagnosis or documented treatment for psychosis in previous 6 months; currently in high-intensity substance use disorder treatment; non-English speaking; visual, hearing, cognitive impairment that prevents participation or ability to consent; self-report history of partner/family member physical abuse in the past year; and/or lack of Internet access. As stated above, potential participants who screen for aggression or violence will also be excluded from study.

Informed Consent
----------------

A waiver of informed consent process for recruitment purposes (medical record review) and a waiver of consent for a Verbal Consent Document for participant phone screening will occur. The study team will also be using a Written Consent Document or verbal consent via telephone.

Participants will complete the informed consent and Health Insurance Portability and Accountability Act (HIPAA) authorization for the study either in-person or over the phone. Research team members will review the consent and HIPAA content with participants to ensure review and comprehension. Since both partners will be full and equal participants in the study, both will be individually screened and consented by individual interview. We will employ three self-report items to address physical threat to and by partner, and fear reprisal. We will use a standard protocol advised and used in VA Family Services in its couples/family therapy: (1) initial brief -- individual consent/self-report, (2) identify urgent need, (3) provide follow-up call and referral for community resources, and (4) exclude from study.

Participants will be provided an option to receive a printed copy of their informed consent and HIPAA authorization for review to ensure their understanding. Communication, such as informed consent explanations, will be supplemented using the phone to provide respondents opportunities for questions and clarification as needed. This is an effective means of communication for studies evaluating electronic health services such as MR. These remote methods of communication and consent have been effectively used in other studies conducted by the PI. These forms of communication (1) reduce participant burden, (2) conserve resources, and (3) leverage electronic communication devices, which support and promote virtual care.

Randomization
-------------

Participants (partner dyads) will be randomized to treatment (MR) or control using a per site variable block randomization method (blocks of 6 and 8) to facilitate a balance in treatment and control group sizes per site and over time. Variable blocks of 6 and 8 per site will be randomly used so that no one will know for sure the next random assignment. Dyad is the unit of randomization; this ensures that members of the same couple receive the same intervention. The randomization will be stratified by whether or not the veteran is currently receiving, or has received in the past 2 weeks, a Level 1 evidence-based treatment for pain and/or PTSD, per current VA-DoD treatment guidelines.

This will facilitate subgroup analyses of the effect of the MR intervention in the presence versus absence of concomitant first-line evidence-based treatment for pain and PTSD. A computer-generated random allocation sequence will be generated by the study biostatistician, separately for each site/era of service combination to ensure balance across sites (ie, control for site effects by design). The sequence will be concealed to participants until immediately after their consent and baseline data collection, when group assignment information will be revealed on the last page of baseline survey. Participant dyads randomized to the treatment group will receive a link and sponsor code to access the MR site and will be instructed to create personal user accounts. Control group members will receive access to MR after completing data collection.

Sample Size Power Analysis
--------------------------

Estimates of statistical power are based on Aim 1 and initially the primary outcome of pain. Whereas dyad is the unit of randomization, we assess power based on separate analyses for veterans and partners (one approach used). There are four major intervals of assessment (baseline, 1, 2, and 4 months). For the 228 dyads, we conservatively assume up to 20% missing data over follow-up despite the previous MR trial that had less than 5% attrition. Assuming within-subject (outcome measurement) correlation of .5, the proposed sample size will provide 80% power (2-sided type I error rate of 0.05) to detect a "small-to-medium" effect size of 0.38 (Cohen *d*). For analyses stratified by site (in addition to evaluation by random effect assessment), the study will provide 80% power to detect a "medium-to-large" effect size of 0.66. By way of comparison, the pilot data presented above describe large effect sizes (*d*=0.81 for pain symptom reduction). While this effect size was based on a relatively small sample of comparable patients (N\<15) and within-subject assessment (paired *t* test), it provides good assurance that the proposed sample size is sufficient to detect realistic, medium size effects should they exist with the MR program. For secondary outcomes, we will use a type I error rate of 0.01 for multiple comparisons. For the sample and our described assumptions, this will provide 80% power to detect a medium effect size of 0.45 \[[@ref60]\].

Sample Size
-----------

Qualitative Aim 3 sample size relies on the quality and richness of information obtained \[[@ref61]\]. Conceptual saturation is the goal of qualitative research and depends on data to support interpretations. Saturation has been noted to occur within the first 12 interviews \[[@ref61],[@ref62]\]. Our team has extensive experience in evaluating electronic technologies and has found that recruiting high- and low-volume users provides the richest dataset. To ensure representative data, we will conduct telephone interviews with a purposive (high- vs low-volume users) subsample of up to 42 dyads to achieve representation at each site (14 dyads/site).

Data Collection Procedures
--------------------------

To test Aims 1 and 2, survey data will be collected using Qualtrics, a resource that has demonstrated capacity for remotely and securely collecting participant data in other studies conducted within the VA system. Qualtrics accounts are password-protected, and all data are replicated in real-time. The participants will be assigned a unique personal identification number (PIN) and will receive email messages with a link to prompt participant dyads to access the site and complete data collection. Upon access to Qualtrics, participants will be required to enter their PIN as the first entry into the system. Similarly, access to the online MR content will require entry of the same PIN. The PIN selected by each participant will be maintained in a cross-walk file with their randomly assigned study ID number. The Qualtrics measures will be compiled into a single survey format and collected at baseline, 1, 2, and 4 months. The rationale for this schedule is to formally assess initial, short-term, and sustained effects that may occur with the MR intervention. MR use and satisfaction, pain, tension, and stress items will be conducted weekly for the first 8 weeks of data collection. This more frequent schedule of data collection will permit short-term dose-response analyses (ie, dose of MR utilization) in relation to major symptoms of pain and PTSD. Measures and psychometric properties are illustrated in [Table 1](#table1){ref-type="table"} \[[@ref63]-[@ref76]\].

To address Aim 3, telephone interviews (approximately 30 minutes) will be conducted with a subsample of 42 dyads, one month after the onset of the intervention (MR group). Only treatment group members will be recruited for this data collection. Interviews will be conducted with veterans and their partners separately. We will explain the interview purpose, ask permission to audiorecord, and use the interview script to ensure that all topics are covered. Interviewers will solicit respondents' attitudes, opinions, and reports about their preferences and the pros and cons of MR and participating in the practice groups, including their perceptions of usefulness. We will use standard communication techniques to stimulate discussion, with prompts (eg, "tell me more"), summarizing statements, and silence. We have used these methods in several previous studies to gather data effectively.

###### 

Veteran and partner measures and psychometric properties.

  -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Variable, construct                                           Measure                                                                                                                                                                                            Description                                                                                                                                                                 Minutes                                                                                                                                                                                      Time point                            
  ------------------------------------------------------------- -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- --------------------------------------------------------------------------------------------------------------------------------------------------------------------------- -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ------------------------------------- ---------------------------
  **Veteran and partner independent variables**                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   

  \                                                             Demographics                                                                                                                                                                                       Participant survey                                                                                                                                                          15 items assessing age, gender, ethnicity/race, education, income levels, religion, marital status, relationship length, military service/status/grade, deployments, computer/internet use   5                                     Baseline

  **Veteran independent variable: covariate**                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                     

  \                                                             Other treatments                                                                                                                                                                                   Concurrent treatments                                                                                                                                                       2 items asking veterans to report concurrent pain and PTSD^a^ treatment(s) and CIH^b^ modalities to account for dual intervention effects                                                    1                                     Baseline, Months 1, 2, 4

  **Veterans and partner independent variable: covariate**                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        

  \                                                             MR^c^ program utilization (treatment and control group)                                                                                                                                            Utilization survey                                                                                                                                                          11 items assessing frequency of use of the MR mind/body and massage practices                                                                                                                3                                     Weeks 1-8; Months 1, 2, 4

  **Veteran dependent variables**                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 

  \                                                             Quality of life                                                                                                                                                                                    Self-Assessment of Change \[[@ref63],[@ref64]\]                                                                                                                             16-item word-pairing scale assessing a variety of shifts in well-being across a broad range of therapeutic modalities and conditions                                                         5                                     Months 1, 2, 4

  Quality of life                                               Quality of Life Short Form-12 \[[@ref65]\]                                                                                                                                                         12 items assessing quality of life using physical status and mental health distress                                                                                         3                                                                                                                                                                                            Baseline, Months 1, 2, 4              

  Pain                                                          Defense and Veterans Pain Rating Scale \[[@ref66]\]                                                                                                                                                Pain Numeric Rating Scale \[[@ref67]\], 11-point scale measuring "usual" pain intensity over last week and 4 pain functionality (past month) items                          3                                                                                                                                                                                                                                  

  Pain Outcomes Questionnaire - Short Form VA^d^ \[[@ref68]\]   19 items assessing pain-related domains, including pain intensity, interference with activities and mobility, negative affect, vitality, pain-related fear; and improbable pain-related symptoms   5                                                                                                                                                                                                                                                                                                                                                                                                              

  TBI^e^ exposure                                               OHIO^f^ TBI Exposure Screen \[[@ref69]\]                                                                                                                                                           8 items designed to elicit self- or proxy-reports of TBI occurring over a person's lifetime; can provide measures of extent of exposure to TBI including current injury     5                                                                                                                                                                                            Baseline                              

  Pain                                                          Single-item scale                                                                                                                                                                                  One item assessing pain using a 0-5--point Likert-type scale                                                                                                                1                                                                                                                                                                                            Baseline, Weeks 1-8; Months 1, 2, 4   

  Stress and tension                                            Single-item scale                                                                                                                                                                                  Two items assessing stress and tension using a 0-5--point Likert-type scale                                                                                                 1                                                                                                                                                                                                                                  

  PTSD & related psychological symptoms                         PTSD Checklist \[[@ref70]\]                                                                                                                                                                        20-item measure of the *Diagnostic and Statistical Manual of Mental Disorder, Fifth Ed* (DSM-5) PTSD symptoms with scales related to stress, anxiety, & emotional numbing   4                                                                                                                                                                                            Baseline, Months 1, 2, 4              

  Depression: Beck Depression Inventory \[[@ref71]\]            21 items, a widely used instrument for measuring depression; respondents asked to rate their symptoms and attitudes using a 4-point scale                                                          5                                                                                                                                                                                                                                                                                                                                                                                                              

  Stress: Perceived Stress Scale \[[@ref72]\]                   10 Likert-scaled items, validated and widely used, to determine perceived stress levels                                                                                                            3                                                                                                                                                                                                                                                                                                                                                                                                              

  Sleep Quality: Pittsburg Sleep Quality Index \[[@ref73]\]     19 self-rated questions from which 7 component scores are calculated and summed into a global score to assess sleep quality in the past month                                                      4                                                                                                                                                                                                                                                                                                                                                                                                              

  **Veterans and partner dependent variables**                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    

  \                                                             Relationship satisfaction                                                                                                                                                                          Revised Dyadic Adjustment Scale \[[@ref74]\]-Adapted                                                                                                                        14-item Likert-scaled instrument is reliable and valid and contains subscales for dyadic consensus, dyadic satisfaction, and dyadic cohesion.                                                3                                     Baseline, Months 1, 2, 4

  Compassion                                                    Compassion for self and others scales \[[@ref75],[@ref76]\]                                                                                                                                        26-item Self-Compassion Scale and 21-item Compassion for Others measures, using 5-point Likert scale                                                                        5                                                                                                                                                                                                                                  

  Program satisfaction (treatment only)                         MR program satisfaction items                                                                                                                                                                      Eleven 10-point Likert-type items assessing satisfaction using MR components, whether they would recommend MR, and massage satisfaction                                     1                                                                                                                                                                                            Weeks 1-8; Months 1, 2, 4             
  -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

^a^PTSD: posttraumatic stress disorder.

^b^CIH: complementary and integrative health.

^c^MR: Mission Reconnect

^d^VA: Veterans Affairs

^e^TBI: traumatic brain injury.

^f^OHIO: Ohio State University TBI Identification Method.

Data Analysis
-------------

The intention-to-treat principle will be used for all analyses regardless of the extent of protocol compliance or dropout \[[@ref77]\]. Whereas randomization is anticipated to balance both study arms on presenting demographic and clinical characteristics, including within sites and by concomitant receipt of first-line pain or PTSD treatment, continuous variables will be compared by student *t* tests or Wilcoxon tests (depending on distributional properties); categorical variables will be compared by chi-square analyses.

All outcome measures (primary and secondary) under Aim 1 will be collected at baseline, 1, 2, and 4 months and are continuous variables. Therefore, general linear mixed models will be used with main effects terms for GROUP (MR vs waitlist) and TIME (4 time points) and a GROUP x TIME interaction term (for rate of change). The models will also include site as a random effect. To assess whether the rate of change is curvilinear (ie, the rate of change differs between time points), a quadratic parameter will be tested. Different correlation structures and functional forms of the effects of the MR program will be assessed using the information criteria and a final parsimonious model will be determined for final statistical inference. Initial effects of the MR program (baseline to 1 month) will be evaluated by analysis of covariance. The primary outcome measure for pain will be the total score on the 19-item Pain Outcomes Questionnaire. The primary outcome measure for PTSD will be the total score on the 20-item PTSD Checklist for DSM-5. Subgroup analyses will be explored using similar methods and examination of severity of baseline pain and PTSD scores. These analyses will provide insight into subgroups for whom the MR program may be particularly beneficial. In a similar realm, analyses will be stratified by baseline median level of relationship satisfaction, as derived from total score on the 14-item Revised Dyadic Adjustment Scale. This will permit assessment of the effect of the MR intervention on potential improvement in relationship satisfaction among a cohort of dyads with presumably troubled relationships at entry. Moreover, using the weekly reports (8 weeks) of MR use and satisfaction with the MR program, the MR sample will be split above versus below the median for these two measures and compared separately against the waitlist control condition at 2 months. This approach approximates a "per protocol" analysis in terms of recommended use of the MR program. In addition, especially for Aim 2 outcomes, we seek to examine whether dyads appear to show mutual benefits from the MR program. Therefore, multilevel models will be fit using an over-time dyadic model \[[@ref78]\] in which individuals are nested within dyads and time is crossed with dyads (ie, both veteran and partner are assessed at the 4 time points). This analysis accounts for the non-independence due to the correlation between dyad members' general levels on outcomes averaged over time, as well as the time-specific correlation between their outcomes (eg, similarity caused by time-specific events).

Interview transcript data will be managed using descriptive content analytical methods to identify domains and taxonomies related to participants' experiences with MR use \[[@ref61]\]. Categories will be compared and contrasted, and relationships among them will be identified. As coding schemas are developed to create domains and taxonomies, data samples will be extracted and coded by research team members and evaluated for interrater reliability and credibility. Descriptive and comparative matrices, which identify the patterns of regularities (shared) and inconsistencies (unique or varied) will then be constructed for the veteran and partner participants. Comparative matrices enable identification of the most relevant, shared, and perhaps representative components, thereby enhancing the potential representation of the findings. Finally, a complex cross-case data display or matrix will be developed to summarize the significant taxonomic outcome structures identified within and between veterans and their partners. This process of descriptive and comparative matrix analysis will allow discernment of the most salient and representative components identified by veterans and their partners.

Missing Data
------------

Missing data will be tabulated by treatment arms and by assessment waves; comparison tests between arms will be conducted to assess potential attrition bias and to examine the missing data mechanism (eg, missing at random). If the missing rate is less than 10%, analyses with list wise deletion (ie, missing values dropped from the analysis) will be performed due to minimal concern over bias. Participants who are lost to follow-up and missing on postrandomization outcome assessments will be included in additional comparison analyses that use multiple imputations of missing data to minimize bias due to differences between those with complete and incomplete data.

Results
=======

Funding for the study began in November 2018, and we are currently in the process of recruitment screening and data randomization for the study. Primary data collection will begin on May 2019 and continue through May 2021. Projected participants per site will be 76 partner dyads, for a total of 456 study participants. Anticipated study results will be published in November 2022. [Table 2](#table2){ref-type="table"} shows the projected study schedule.

###### 

Gantt chart of study benchmarks.

  -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Project activity                                                                Year 1 (2019-2020)   Year 2 (2020-2021)   Year 3 (2021-2022)   Year 4 (2022-2023)                                               
  ------------------------------------------------------------------------------- -------------------- -------------------- -------------------- -------------------- --- --- --- --- --- --- --- --- --- --- --- ---
  Start-up                                                                        X^a^                 \                    \                    \                    \   \   \   \   \   \   \   \   \   \   \   \

  Recruitment screening and randomization, Qualtrics development and validation   \                    X                    \                    \                    \   \   \   \   \   \   \   \   \   \   \   \

  Recruitment: 3-4 dyads/month per site                                           \                    \                    X                    X                    X   X   X   X   X   X   \   \   \   \   \   \

  Primary data collection                                                         \                    \                    X                    X                    X   X   X   X   X   X   X   \   \   \   \   \

  Conduct interviews                                                              \                    \                    \                    X                    X   X   X   \   \   \   \   \   \   \   \   \

  Interview transcription                                                         \                    \                    \                    X                    X   X   X   X   \   \   \   \   \   \   \   \

  Interview data analysis                                                         \                    \                    \                    \                    X   X   X   X   X   \   \   \   \   \   \   \

  Prepare and stage primary data                                                  \                    \                    \                    \                    \   \   \   \   \   X   X   X   \   \   \   \

  Primary data analysis                                                           \                    \                    \                    \                    \   \   \   \   \   \   \   \   X   X   \   \

  Data interpretation and triangulation                                           \                    \                    \                    \                    \   \   \   \   \   \   \   \   X   X   X   \

  Finalize data reports/manuscripts                                               \                    \                    \                    \                    \   \   \   \   \   \   \   \   \   \   X   X

  Develop materials for dissemination                                             \                    \                    \                    \                    \   \   \   \   \   \   \   \   \   \   X   X

  Prepare/submit subsequent proposal                                              \                    \                    \                    \                    \   \   \   \   \   \   \   \   \   \   X   X

  Disseminate materials to audiences                                              \                    \                    \                    \                    \   \   \   \   \   \   \   \   \   \   X   X
  -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

^a^X: denotes the activity occurred during this time frame.

Discussion
==========

Principal Considerations
------------------------

The goal of this study protocol is to use evidence-based CIH methods to decrease chronic pain and PTSD symptoms in the veteran-partner dyad. The research goal is to evaluate MR as an approach to manage chronic pain and PTSD symptoms for potential subsequent implementation. This study will possibly provide a model for establishing remote access and sustainable implementation of CIH within VA. If shown to be effective, there is reason to believe it is scalable, feasible, and sustainable and can ramp up nationally. This will also relieve a bottleneck of services by moving from a provider-based delivery to partner delivery.

Strengths and Limitations
-------------------------

This protocol contributes to the science in three distinct ways: (1) a conjoint approach to supporting the veteran through the use of partnered CIH, (2) use of a self-directed evidence-based CIH mobile app for a clinically defined population of veterans and partner, and (3) MR's distinctive use of nonpharmacological interventions to manage chronic pain.

This protocol is an RCT approach powered for generalizability. Mixed methods will illuminate the how and why of the veterans' and their partners' experience of mobile apps for CIH. The strength of the intervention is that it is remotely delivered thus overcoming geographical restrictions. If shown to be effective, it can be scalable and will relieve potential service bottlenecks by establishing partner-based delivery rather than provider-based delivery.

A limitation in the analytic methods are threats to protocol by using remote access in an electronic model, which may have an impact on recruitment, attrition, and potential issues in the delivery process. However, safeguards are in place, which include staff to help troubleshoot. Using remote data collection can be challenging. By taking this protocol away from paper-based responses and into a model that leverages mobile and remote data collection, lessons may be learned on how best to exercise remote and electronic data collection methods.

The limitations in waitlist controls have been criticized due to ethical concerns. A waitlist control is not ethical when there are other treatment and interventions available. The waitlist can speed recruitment and parcel out expectations, and people may get better anyway. It is a control condition which is better than no control, and it is appropriate at an early stage of intervention development. This protocol allows waitlist controls to gain exposure and provide the study with a comparator group of the proposed trial. The attractive part of this waitlist is knowing they will get the intervention.

The study scope is focused on providing a remote intervention with veterans who have PTSD and pain symptoms. Though veterans who are symptomatic and not engaged in the health care system may benefit from this intervention, they are not the target of this protocol. It is also possible veterans who are symptomatic but not documented in the VA system may also be missed due to using secondary data source to identify the sample pool. The method of recruitment using secondary sources was based on optimal feasibility for large-scale RCT recruitment. Future research should focus on use of mobile app technology to improve access to CIH in a variety of populations. Additionally, future research should look to the most appropriate electronically captured patient-reported outcome tools. This research did not take the opportunity to measure the partners' outcomes due to the funding source mechanism. Therefore, future research should look at partner experience. If highly variable responses/outcomes with MR are found, then data that include participant characteristics will guide intervention modifications for this patient group.

Conclusions
-----------

This intervention is extremely important and innovative. Large government organizations currently have limited capacity for electronic patient-reported outcomes. Patient-reported outcomes and MR can test different measures electronically by optimizing use of technology and remote delivery of intervention and data collection methods. From the user perspective, MR allows the user to leverage a "when they want, where they want" approach. Optimizing use of technology and remote delivery of intervention and data collection methods will contribute to the field of science.
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CIH

:   complementary and integrative health

DOD

:   Department of Defense

DSM-5

:   Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition

ICD-9-10

:   International Classification of Diseases and Related Health Problems, Ninth and Tenth Revisions

ICD-9-CM

:   International Classification of Diseases and Related Health Problems, Ninth Revision, Clinical Modification

MR

:   Mission Reconnect

PTSD

:   posttraumatic stress disorder

RCT

:   randomized controlled trial

VA

:   Veterans Affairs

VHA

:   Veterans Health Administration
